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ESTABLISHING A COMMUNICATION
CHANNEL IN A WIRELESS NETWORK

RELATED APPLICATIONS

This application is a continuation of U.S. application Ser.
No. 10/958,679 (U.S. Pat. No. 7,526,290), filed Oct. 4, 2004,
which is a continuation of U.S. application Ser. No. 09/597,
043 (U.S. Pat. No. 6,801,775), filed Jun. 20, 2000, which
claims the benefit of U.S. Provisional Application No.
60/140,959 filed Jun. 23, 1999, which are all incorporated
herein in their entirety.

BACKGROUND

1. Field of the Invention

The invention relates generally to wireless networks. In
particular, the invention relates to establishing a communica-
tion channel in a wireless network.

2. Background of the Invention

Wireless local loop technology is becoming an increas-
ingly popular technology for providing communication ser-
vice such as telephony, data services and television program-
ming. A fixed wireless loop network includes a plurality of
base stations. Each base station is in wireless communication
with a plurality of remote units which are typically located at
the premises of an end user where they are connected to the
premises equipment such as telephones, computers and faxes.
The premises equipment receives communication services
over a wireless link between the base station and the remote
unit.

During a call on a fixed wireless loop network, the base
station and remote unit set up the call on one or more control
channels. The actual call takes place on one of several com-
munication channels. Because multiple communication
channels are available for execution of the call, the commu-
nication channel on which a call is actually executed must be
selected before the call is executed. Any call control data
which needs to be exchanged between the base station and the
remote unit after execution of the call begins can be transmit-
ted on the established communication channel.

A variety of external factors can affect the quality of the
communication that can be achieved over each of the com-
munication channels. These factors can have a different effect
on different communication channels and can change with
time. Accordingly, the best channels for execution of a call
can change with time. Hence, there is a need for a method of
selecting a communication channel which accounts for the
quality of connection that can be achieved over the commu-
nication channels.

SUMMARY OF THE INVENTION

The invention relates to a method of operating a commu-
nication system. The method includes transmitting remote
unit channel data from a remote unit to a base station. The
remote unit channel data is generated at the remote unit and
includes data about a first portion of communication channels
on which the call can be executed. The method also includes
applying a channel selection method to the transmitted
remote unit channel data so as to select a communication
channel from among the first portion of communication chan-
nels. The method further includes executing a call on the
selected communication channel.

The invention also relates to a method of managing a call at
a base station. The method includes receiving remote unit
channel data from a remote unit and applying a channel
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2

selection method to the remote unit channel data so as to
select a communication channel from among a first portion of
communication channels. The method also includes execut-
ing the call on the selected communication channel.

In some instances, applying the channel selection method
does not result in selection of a communication channel. In
response, the method can also include transmitting to the
remote unit a request for another version of the remote unit
channel data and receiving the other version of the remote
unit channel data from the remote unit. The other version of
the remote unit channel data includes data for a different
portion of communication channels than the first portion of
communication channels.

The invention also relates to a method of managing a call at
a remote unit. The method includes transmitting remote unit
channel data to a base station and receiving from the base
station a communication channel identifier. The communica-
tion channel identifier is associated with a communication
channel selected from among a first portion of communica-
tion channels. The method also includes executing the call on
the communication channel associated with the communica-
tion channel identifier.

In one embodiment of the method, applying the channel
selection method to the remote unit channel data includes
applying the channel selection method to base station channel
data. The base station channel data is data generated at the
base station and including data about a second portion of the
communication channels.

The remote unit channel data can be data about the status of
the first portion of communication channels. In some
instances, the remote unit channel data includes data about
the strength of signals transmitted on the first portion of
communication channels. In some instances, the remote unit
channel data includes a preferred channel data which lists the
communication channels on which the remote unit would
prefer to execute the call.

The base station channel data can be data about the status of
the second portion of communication channels. In some
instances, the base station channel data includes data about
the strength of signals transmitted on the second portion of
communication channels.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a communication system including a base
station in wireless communication with a plurality of remote
units.

FIG. 2 illustrates communication between a base station
and a remote unit.

FIG. 3 illustrates a remote unit channel data structure.

FIG. 4 illustrates a base station channel data structure.

FIG. 5 illustrates a method of operating a remote unit.

FIG. 6 illustrates a method of operating a base station.

FIG. 7 illustrates a method for executing a hand off check
for a remote unit.

FIG. 8 illustrates a method for executing a hand off check
for a base station.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

The invention relates to operation of a communication
system including a base station in wireless communication
with a plurality of remote units. Calls between a remote unit
and a base station are executed on a communication channel
selected from a plurality of possible communication chan-
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nels. The remote unit and base station communicate data for
controlling and/or setting up the calls on one or more control
channels.

The remote units maintain remote unit channel data. The
remote unit channel data can include data about the status of
the communication channels at the remote unit. For instance,
the base station can continuously or intermittently transmit
pilot signals on each of the communication channels. The
remote unit can measure the strength of the pilot signals at the
remote unit and include the measured strengths in the remote
unit channel data. The measured pilot signal strength pro-
vides an indication of the quality of connection that can be
achieved on a particular communication channel. Specifi-
cally, a communication channel with a strong pilot signal
strength is more likely to provide a good connection between
the remote unit and the base station than a communication
channel with a weak pilot signal strength.

In some instances, the remote unit channel data includes
only preferred channel data. The preferred communication
data includes the remote unit channel data for only the com-
munication channels on which the remote unit would prefer to
execute a call.

The base station maintains base station channel data. The
base station channel data can include data about the status of
the communication channels. For instance, the base station
can measure the strength of the pilot signals at the base station
and include the measured strengths in the base station channel
data. Because the base station transmits the pilot signals,
these pilot signal strength measurements indicate the degree
of interference with the pilot signals from external sources
such as neighboring base station.

During operation of the system the remote unit transmits
the remote unit channel data to the base station over a control
channel. The base station applies a channel selection method
to the remote unit channel data and the base station channel
data so as to select a communication channel for execution of
a call. The base station transmits an identifier associated with
the selected communication channel to the remote unit over a
control channel. In response, the remote unit contacts the base
station over the selected communication channel. The call is
then executed on the selected communication channel.

The base station applies the channel selection method to
both the remote unit channel data and the base station channel
data. As a result, the base station has access to data about the
communication channels at both the base station and at the
remote unit. A communication channel may not have the
same status at both the remote unit and the base station. As a
result, selection of a communication channel based on data at
only the remote unit or at only the base station can result in
selection of a communication channel which is not suitable
for carrying the call. Because the channel selection method
considers data at both the remote unit and the base station
when selecting a communication channel, the channel selec-
tion method can increase the opportunity for selecting the
best communication channel for execution of a call.

FIG. 1 illustrates an example of a communication system
employing one or more base stations 12 and a plurality of
remote units 14. The particular system illustrated is a fixed
wireless loop network although the invention can be used in
conjunction with other systems. A base station 12 is in com-
munication with a local switch 16 which can include, for
example, a No. 5 ESS switch provided by Lucent Technolo-
gies. A suitable local switch 16 includes, but is not limited to,
avoice switch and a data switch. The base station 12 is also in
wireless communication with a plurality of remote units 14
located within the service area of the base station 12.
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The base station 12 includes a transmitter and a receiver
which act as an air link interface to the remote units 14. The
base station 12 also includes certain processing and memory
capabilities which provide the remote units 14 with the func-
tionality described in this application.

When the system is a fixed wireless loop network, the
remote units 14 can be geographically fixed. For instance, the
remote units 14 can be fixed to a premises such as a home or
a business. The remote unit 14 can be in communication with
a variety of premises communication equipment 18 includ-
ing, but not limited to, telephones, computers, modems and
fax machines, wireless phones digital assistants and/or PC
assistants.

The remote units 14 also include a transmitter and a
receiver which act as an air link interface. The remote units 14
also include processing and memory capabilities which pro-
vide the remote units 14 with the functionality described in
this application.

FIG. 2 illustrates communication between a base station 12
and a remote unit 14. The base station 12 and remote unit 14
communicate over a plurality of channels 20 such as fre-
quency domain channels. One or more of the channels is a
control channel 22 and one or more of the channels is a
communication channel 24. The communication channels 24
are the channels which carry the call. Each of the communi-
cation channels 24 is associated with a unique identifier 26.
For the purposes of illustration, the symbols C,-C,, are used as
the channel identifiers for the communication channels 24
illustrated in FIG. 2. The communication channel which is
used for a particular call is called the communication link. For
instance, the communication channel with the channel iden-
tifier C; in FIG. 2 is the communication channel assigned to
serve as the communication link for the call. Any of the other
communication channels 24 can be assigned to serve as the
communication link for subsequent calls between the remote
unit 14 and the base station 12.

A control channel 22 is a channel that the remote unit 14
and base station 12 use to communicate data about the call
during the set-up of a call. FIG. 2 illustrates two control
channels 22. One of the control channels 22 is a Common
Access Control (CAC) channel 27 on which the remote unit
14 communicates to the base station 12 and the other is a
Common Link Control Channel (CL.C) channel 28 on which
the base station 12 communicates to the remote unit 14.

The base station 12 selects the communication channel to
serve as the communication link by applying a channel selec-
tion method to remote unit 14 channel data (RU channel data)
received from the remote unit 14 and to base station 12
channel data (BS channel data). The RU channel data can
include data that the remote unit 14 generates about the status
of'the communications channels. For instance the RU channel
data can include data indicating the status of the communi-
cation channels 24. Data indicating the status of a communi-
cation channel can include the strength of pilot signals trans-
mitted on the communication channels 24 as well as other
data indicating the current or recent conditions of the com-
munication channels 24.

The RU channel data can also include historical data about
the communication channels 24. For instance, the RU channel
data can include data for the frequency that each communi-
cation channel 24 uses to execute calls which are serviced by
the remote unit 14, a time average of the pilot signal strengths
for each communication channel, the frequency at which each
communication channel falls below a threshold, the fre-
quency with which a hand off is required when each commu-
nication channel serves as the communication link. Although
the above descriptions specify that the data is available for
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each of the communication channels 24, in some instances the
data may be available for a selection of the communication
channels 24.

The remote unit 14 develops the RU channel data by deter-
mining the status of the communication channels 24. A por-
tion of the RU communication channel data can be for data
measured at the remote unit 14. For instance, when the RU
channel data includes data about the strength of pilot signals
on the communication channels 24, these signal strengths are
measured by the remote unit 14. Accordingly, signal strengths
in the RU channel data indicates the strength of the pilot
signals at the remote unit 14.

The RU channel data which is transmitted to the base
station 12 can be data for a first portion of the communication
channels 24. The first portion of the communication channels
24 can include all or a fraction of the communication channels
24. In some instances, the first portion of the communication
channels 24 includes only preferred channels. The preferred
channel data consists of the communication channel data for
the communication channels 24 on which the remote unit 14
would prefer to execute a call. For instance, the preferred
channel data can be the RU channel data for the eight com-
munication channels 24 having the strongest signal strengths
at the remote unit 14.

The RU channel data can include an RU channel data
structure 30 such as the RU channel data structure 30 illus-
trated in FIG. 3. The RU channel data structure 30 includes
one or more columns of RU channel data fields 32 and a
column of channel identifier fields 34. The RU channel data
fields 32 and channel identifier fields 34 in a row of the RU
channel data structure 30 each contain data for a particular
communication channel. As a result, the RU channel data
fields 32 and the channel identifier field 34 in a row are each
associated with a particular communication channel.

Each channel identifier field lists a channel identifier for
one of the communication channels 24. Each RU channel data
field lists data about the communication channel associated
with the particular RU channel data field. As described above,
examples of the channel data include the status and or the
history of the communication channel. Each column of RU
channel data fields 32 is associated with particular data. For
instance, one column can be associated with strength of pilot
signals transmitted on the communication channels 24 and
another can be associated with the frequency that the channels
are assigned to be the communication link. A preferred
embodiment of the RU channel data structure 30 includes a
column of channel identifier fields 34 and a single column of
RU channel data fields 32 listing pilot signal strength data.
This embodiment of the RU channel data structure 30 can be
transmitted to the base station 12 over a control channel 22,
such as a CAC channel 27, with low bandwidth requirements.

The status of the communication channels 24 changes with
time due to interference from sources outside the system. As
a result, the remote units 14 periodically update the channel
data structure 30. The remote unit 14 updates the RU channel
data structure 30 before, after and during service of calls by
the remote unit 14.

Preferred channel data can be stored in a data structure
similar to the RU channel data structure 30. For instance, the
RU channel data structure 30 can be adapted to include only
RU channel data for the eight communication channels 24
having the highest pilot signal strength. These communica-
tion channels 24 can be ordered from highest pilot signal
strength to lowest pilot signal strength. A preferred embodi-
ment of a preferred channel data structure 30 includes a
column of eight channel identifier fields 34 and eight RU
channel data fields 32 listing pilot signal strength. The
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reduced amount of data reduces the bandwidth requirements
so the preferred channel data can be easily transmitted to the
base station 12 over a control channel 22 such as a CAC
channel.

The BS channel data includes data that the base station 12
generates about the status of the communication channels 24.
Data indicating the status of a communication channel can
include the strength of the pilot signals transmitted on the
communication channels 24 and availability of each commu-
nication channel. The base station 12 monitors which com-
munication channels 24 have been assigned to serve as the
communication link for a call. The communication channels
24 serving as communication links are designated as unavail-
able. When a call is terminated, the communication channel
which served as the communication link for that call is again
designated as available. Other criteria can be used to desig-
nate a communication channel as available and/or unavail-
able. For instance, a communication channel can be desig-
nated as unavailable if the strength of a pilot signal on that
communication channel falls below a certain threshold and/or
if the strength of a pilot signal on that communication channel
is not available for mechanical reasons.

The BS channel data can also include historical data about
the communication channels 24. For instance, the BS channel
data can include data for the frequency at which each com-
munication channel 24 is used to execute calls which are
serviced by the remote unit 14, a time average of the strength
of pilot signals on each communication channel 24, the fre-
quency that each communication channel falls below one or
more thresholds, the frequency that a hand off is required each
time a communication channel serves as the communication
link. Although the above descriptions specify that the data is
available for each of the communication channels 24, in some
instances the data may only be available for a selection of the
communication channels 24.

The base station 12 can measure the status of the commu-
nication channels 24 to develop the BS channel data. As a
result, a portion of the BS channel data is measured at the base
station 12. For instance, when the BS channel data includes
data about the strength of pilot signals on the communication
channels 24, these signal strengths are measured by the base
station 12. Accordingly, pilot signal strengths in the BS chan-
nel data indicates the strength of the pilot signal at the base
station 12.

The BS channel data can be data for a second portion of the
communication channels 24. The second portion of the com-
munication channels 24 can include all or a fraction of the
communication channels 24. The second portion of commu-
nication can be the same as the first portion of communication
channels 24 transmitted from the remote unit 14 or can be
different.

The BS channel data can include a BS channel data struc-
ture 40 such as the BS channel data structure 40 illustrated in
FIG. 4. The BS channel data structure 40 includes a column of
channel identifier fields 34 and two or more columns of BS
channel data fields 42 such as pilot signal strength fields 44
and channel availability fields 46. The BS channel data fields
42 and channel identifier fields 34 in a row of the BS channel
data structure 40 each contain data for a particular commu-
nication channel. As aresult, the channel availability field and
BS channel data fields 42 in a row are each associated with a
particular communication channel.

Each BS channel data field lists data about the associated
communication channel. As described above, examples of the
channel data include the status and/or the history of the com-
munication channel. Each column of BS channel data fields
42 lists particular data. For instance, the BS channel data
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fields 42 in one column can list the strengths of pilot signals
transmitted on the channels and the BS channel data fields 42
in another column can list whether the communication chan-
nels 24 are still available for use by a remote unit 14. A
preferred embodiment of the BS channel data structure 40
includes a column of channel identifier fields 34, a column of
BS channel data fields 42 listing the strength of pilot signals
on the communication channels 24 and a column of BS chan-
nel data fields 42 listing the channel availability data.

The status of the communication channels 24 changes with
time due to interference from sources outside the system. As
a result, the base station 12 periodically updates the BS chan-
nel data fields 42. The base station 12 updates the BS channel
data fields 42 before, after and during calls serviced by the
base station 12.

When a call is incoming to the base station 12 from the
remote unit 14, the remote unit 14 sends a call request to the
base station 12 over a control channel 22 such as a CAC
channel 27. The remote unit 14 also transmits at least a por-
tion of the RU channel data to the base station 12 over a
control channel 22 such as a CAC channel 27. When the call
is incoming to the remote unit 14 from the base station 12, the
base station 12 sends to the target remote unit 14 a call request
over a control channel 22 such as a CLC channel 28. In
response, the remote unit 14 transmits at least a portion of the
RU channel data to the base station 12 over a control channel
22 such as a CAC channel 27. As a result, at least a portion of
the RU channel data is transmitted to the base station 12
whether the call is incoming from the base station 12 or the
remote unit 14. The RU channel data which is transmitted can
be a portion of the RU channel data generated by the remote
unit 14. For instance, the remote unit 14 can transmit only the
preferred channel list to the base station 12.

After receiving the RU channel data, the base station 12
applies a channel selection method to the RU channel data to
select one of the communication channels 24 to serve as the
communication link. In some instances, applying a channel
selection method to the RU channel data includes applying
the channel selection method to the BS channel data. The base
station 12 then assigns the selected communication channel
to the remote unit 14 by transmitting the channel identifier for
the selected communication channel to the remote unit 14
over a control channel 22 such as the CL.C channel 28. In
response, the remote unit 14 contacts the base station 12 over
the assigned communication channel. The base station 12 and
remote unit 14 synchronize themselves and the call is then
executed on the assigned communication channel, i.e., the
communication link.

During the execution of the call, the remote unit 14 and
base station 12 can monitor the status of the communication
link to determine if the communication link develops an
undesirable status during the execution of the call. For
instance, the base station 12 or the remote unit 14 can apply
one or more call execution criteria to the communication link
to determine whether the communication link has developed
an undesirable status. Sample call execution criteria include,
but are not limited to, whether the strength of the carrier signal
on the communication link has fallen below a threshold.
Variations of this call execution criteria can also be used. For
instance, whether the strength of a carrier signal on the com-
munication link has fallen below a threshold for a particular
time span or whether a time average of the carrier signal
strength has fallen below a threshold. The call execution
criteria can also be a function of the status of the other com-
munication channels 24. For instance, the other communica-
tion channels 24 can be monitored to determine whether
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another communication channel would be a more suitable
communication link than the current communication link.

If the remote unit 14 detects that the communication link
develops an undesirable status during the execution of the
call, the remote unit 14 sends a hand off request to the base
station 12. The hand off request can be sent over the commu-
nication link or over a control channel. The remote unit 14
also transmits a portion of the RU channel data to the base
station 12 over one of the control channels 22. If the base
station 12 detects that the communication link has developed
an undesirable status, the base station 12 sends the remote
unit 14 a hand off request. The hand off request can be sent
over the communication link or over a control channel. In
response, the remote unit 14 transmits at least a portion of the
RU channel data to the base station 12 over a control channel
22 such as a CAC channel 27. As a result, the base station 12
receives the portion of the RU channel data whether the
remote unit 14 or the base station 12 detects that the commu-
nication link has developed an undesirable status.

Once the base station 12 receives the RU channel data, the
base station 12 applies a channel selection method to the RU
channel data to select one of the communication channels 24
to serve as the communication link. In some instances, apply-
ing a channel selection method to the RU channel data also
includes applying the channel selection method to the BS
channel data. The base station 12 then assigns the selected
communication channel to the remote unit 14 by transmitting
the channel identifier for the selected communication channel
to the remote unit 14 over a control channel 22 such as a CL.C
channel 28. In response, the remote unit 14 contacts the base
station 12 over the assigned communication channel. The
remote unit 14 then contacts the base station 12 over the
assigned communication channel and the remainder of the
call is executed on the newly assigned channel.

As described above, the base station 12 applies a channel
selection method to the RU channel data received from the
remote unit 14 and the BS channel data generated by the base
station 12. In some instances, the channel selection method is
applied only to the preferred channel data received from the
remote unit 14 and the BS channel data generated by the base
station 12. In these instances, less data needs to be transmitted
from the remote unit 14 to the base station 12 over the control
channel 22. As a result, this embodiment can reduce the
bandwidth needed by a control channel 22.

An example of a channel selection method is identifying
the communication channel listed on the preferred channel
data which the BS channel data indicates has the highest pilot
signal strength at the base station 12. The identified commu-
nication channel will then be selected if the channel data also
indicates that the communication channel is currently avail-
able and has a pilot signal strength above a particular thresh-
old. The communication channel selected using this method
will be available for use by the remote unit 14. Additionally,
the selected communication channel will likely have an
acceptable pilot signal strength because it needed to have a
high pilot signal strength at the remote unit 14 in order to be
listed on the preferred channel data and because it was also
the communication channel on the preferred channel data
with the highest pilot signal strength at the base station 12.
Hence, the signal should be reliable at both the remote unit 14
and the base station 12.

The channel selection method can also include consider-
ation of the RU channel data at the remote unit 14. For
instance, the method can consider both the strength of the
pilot signals on the communication channels 24 at the remote
unit 14 and the strength of the pilot signals on the communi-
cation channels 24 at the base station 12.
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Other channel data can be used to make communication
channel selections and assignments. For instance, communi-
cation channels 24 with a low frequency of falling below a
particular threshold may be given a higher weight. Addition-
ally, communication channels 24 which more frequently ser-
vice calls for the remote unit 14 may be given a higher weight.
Further, communication channels 24 which most frequently
serve the remote unit 14 without needing to be handed off can
be given a higher weight. The higher the weighting of a
particular communication channel, the more likely that com-
munication channel is to be selected.

In some instances, the base station 12 may not be able to
assign a communication channel. For instance, each of the
communication channels 24 on the preferred channel data
received from the remote unit 14 might be unavailable. Alter-
natively, the available communication channels 24 may have
apilot signal strength at the base station 12 which falls below
a particular threshold. When the base station 12 is unable to
assign a communication channel, the base station 12 can
request more preferred channel data from the remote unit 14.
As described above, the preferred channel data can include
the eight communication channels 24 having the highest pilot
signal strength at the remote unit 14. Accordingly, the next
preferred channel data transmitted by the remote unit 14 can
be a list of the communication channels 24 having the next
eight highest pilot signal strengths.

FIG. 5 illustrates a method of operating a remote unit 14
according to the present invention. Before, after and during
execution of the method, the RU channel data structure 30 is
maintained and updated. The RU data channel data structure
30 can be updated by scanning the communication channels
24 to determine the status of each channel and entering the
status in the appropriate fields of the RU channel data struc-
ture 30. Other channel data fields can also be updated at this
time. For instance, fields which list the frequency that a chan-
nel falls above or below certain thresholds can be updated.
The RU channel data structure 30 can be updated at regular
intervals. Alternatively, the update frequency can be a func-
tion of whether a call is being serviced by the remote unit 14.
Additionally, the update frequency can be a function of the
remote units 14 call load. For instance, remote units 14 which
are used more often can update the RU channel data structure
30 more frequently. The preferred channel data can be
updated after the RU channel data structure 30 is updated or
can be updated before being transmitted to the base station 12.

The method of operating the remote unit 14 begins at start
block 200 when a call is placed which is to be serviced by the
remote unit 14. At process block 202, the remote unit 14
transmits a call request to the base station 12 over a control
channel 22. At process block 204, the remote unit 14 transmits
RU channel data for a first portion of communication chan-
nels 24 to the base station 12 over a control channel 22. In one
embodiment, the transmitted RU channel data is the preferred
channel data.

The base station 12 applies a channel selection method to
the RU channel data and to BS channel data to select a
communication channel to serve as the communication link.
As described above, application of the channel selection
method might not result in selection of a communication
channel in some instances. Accordingly, the remote unit 14
may receive one or more requests for additional versions of
the RU channel data. In response to each request, the remote
unit 14 will transmit to the base station 12 additional versions
of the RU channel data over a control channel 22. The other
version of the RU channel data may be for a different selec-
tion of communication channels 24 than the first portion of
communication channels 24.

20

25

30

35

40

45

50

55

60

65

10

At process block 206, the remote unit 14 receives from the
base station 12 the channel identifier for the communication
channel which is assigned to serve as the communication link
for the remote unit 14. At process block 208, the remote unit
14 contacts the base station 12 over the assigned communi-
cation link. At process block 210, the remote unit 14 and base
station 12 prepare for execution of the call on the assigned
communication channel. These preparation can include
known steps such as synchronization. At process block 212,
the remote unit 14 executes the call on the assigned commu-
nication channel. During the execution of the call, the remote
unit executes a communication hand off check to determine
whether the communication channel on which the call is
being executed has developed an undesirable status and a
handoff is needed. FIG. 7 illustrates an example of a method
of executing the communication hand off check. The method
terminates at end block 214 when the call is terminated.

FIG. 6 illustrates a method of operating a base station 12
unit according to the present invention. Before, after and
during execution of the method, the base station 12 maintains
and updates the RU channel data structure 30. The RU data
channel data structure 30 can be updated by scanning the
communication channels 24 to determine the status of each
channel and entering the status in the appropriate fields of the
BS channel data structure 40. For instance, the base station 12
can scan the communication channels 24 to determine the
strength of the pilot signals transmitted on each communica-
tion channel. The determined pilot signal strength can be
entered in the appropriate BS channel data field. Other chan-
nel data fields can also be updated in response to scanning the
communication channels 24. For instance, fields which list
the frequency that a channel falls above or below certain
thresholds can be updated.

The BS channel data structure 40 can be updated at regular
intervals. Alternatively, the update frequency can be a func-
tion of whether a call is being serviced by the remote unit 14.
Additionally, the update frequency can be a function of the
base station’s call load. For instance, base stations 12 expe-
riencing a higher call load can update the BS channel data
structure 40 more frequently.

The method of operating the base station 12 begins at start
block 260. At process block 262, the remote unit 14 receives
the call request and RU channel data for a first portion of the
communication channels 24 from the remote unit 14. The RU
channel data and call request are transmitted from the remote
unit 14 over a control channel 22. In one embodiment, the
received RU channel data is the preferred channel data.

At process block 264, the base station 12 applies a channel
selection method to the preferred channel data and the BS
channel data to select a communication channel to serve as
the communication link for the call. At determination block
266, the base station 12 determines whether application of the
channel selection method resulted in selection of a commu-
nication channel. When the determination is negative, the
base station 12 transmits to the remote unit 14 a request for
another version of the RU channel data at process block 268.
At process block 270, the base station 12 receives an other
version of the RU channel data transmitted from the remote
unit 14 over a control channel 22. The other version of the RU
channel data can be for a different portion of communication
channels 24 then the first portion. The method then returns to
process block 264.

When the determination at determination block 266 is
positive, the method proceeds to process block 276. At pro-
cess block 276, the base station 12 assigns the selected com-
munication channel to serve as the communication link by
transmitting to the remote unit 14 the channel identifier for the
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selected communication channel. The channel identifier is
transmitted to the remote unit 14 on a control channel 22.

At process block 278, the base station 12 updates the BS
channel data structure 40 by updating the channel availability
field which is associated with the assigned communication
channel. The channel availability field is updated to show that
the channel is now unavailable for use by another remote unit
14.

At process block 280 the remote unit 14 contacts the base
station 12 on the assigned communication channel. At pro-
cess block 282, the remote unit 14 and base station 12 prepare
for execution of the call on the assigned communication
channel. The preparation can include known steps such as
synchronization of the remote unit 14 and base station 12. At
process block 284, the base station 12 and remote unit 14
execute the call on the assigned communication channel.
During the execution of the call, the base station 12 executes
a communication hand off check to determine whether the
communication channel on which the call is being executed
has developed an undesirable status and a handoff is needed.
FIG. 8 illustrates a method of executing a hand off check for
a base station.

At process block 288, the base station 12 detects the ter-
mination of the call. In response to the call termination, the
base station 12 updates the BS channel data structure 40 to
show that the previously assigned channel is now available for
use by another remote station. The method terminates at end
block 290.

Although the methods of FIGS. 5 and 6 are directed toward
a call originating from the remote unit 14, these methods can
be easily adapted for use with calls originating from the base
station 12. For instance, when the call is incoming to the
remote unit 14 from the base station 12, the base station 12
sends the remote unit 14 a call request over a control channel
22. Inresponse, the remote unit 14 sends to the base station 12
at least a portion of the RU channel data over one of the
control channels 22. The methods can then proceed as illus-
trated.

FIG. 7 illustrates an example of a method of executing a
hand off check for a remote unit 14. The method begins at start
block 300 after a call is executed on a communication link. At
process block 302, the remote unit 14 waits for a time interval.
The time interval can be any time greater than or equal to zero
seconds depending on the desired frequency of the hand off
check.

After the time interval of process block 302 expires, the
remote unit 14 proceeds to determination block 304. At deter-
mination block 304 a determination is made whether the
communication link has developed an undesirable status. As
described above, this determination can be made by applying
one or more call execution criteria to the communication link.
For instance, the determination can be made by determining
whether the strength the carrier signal on the communication
link has fallen below a threshold. When the determination at
determination block 304 is negative, the remote unit 14
returns to process block 302.

When the determination at determination block 304 is
positive, the remote unit 14 proceeds to process block 306. At
process block 306, the remote unit 14 sends a hand off request
to the base station 12. At process block 308, the remote unit 14
transmits RU channel data for a first portion of the commu-
nication channels 24 to the base station 12. At process block
310, the remote unit 14 receives a communication channel
identifier from the base station 12. The communication chan-
nel identifier is the identifier for a newly assigned communi-
cation channel to which execution of the call will be switched.
The hand off request, the RU channel data and/or the com-

20

25

30

35

40

45

50

55

60

65

12

munication channel identifier can be transmitted over the
communication link and/or over a control channel 22.

At process block 312, the remote unit 14 contacts the base
station 12 over the newly assigned communication channel.
At process block 314, the remote unit 14 and base station 12
prepare for execution of the call on the newly assigned com-
munication channel. At process block 316, execution of the
call is switched from the originally assigned communication
channel to the newly assigned communication channel. The
method terminates at end block 318.

FIG. 8 illustrates a method of executing a hand off check
for a base station 12. The method begins at start block 330
after a call is executed on a communication link. At process
block 332, the base station 12 waits for a time interval. The
time interval can be any time greater than or equal to zero
seconds depending on the desired frequency of the hand off
check.

After the time interval of process block 332 expires, the
base station 12 proceeds to determination block 334. At deter-
mination block 334 a determination is made whether the
communication link has developed an undesirable status. As
described above, this determination can be made by applying
one or more call execution criteria to the communication link.
For instance, the determination can be made by determining
whether the strength of a carrier signal on the communication
link at the base station 12 has fallen below a threshold. When
the determination at determination block 334 is negative, the
base station 12 returns to process block 332.

When the determination at determination block 334 is
positive, the base station proceeds to process block 336. At
process block 336, the base station sends a hand off request to
the remote unit 14. In response, the base station 12 receives
the RU channel data from the remote unit 14 at process block
338. At process block 340, the base station 12 applies a
channel selection method to the preferred channel data and
the BS channel data to select a new communication channel to
serve as the communication link for the call. At process block
342, the base station 12 assigns the newly selected commu-
nication channel to serve as the communication link by trans-
mitting to the remote unit 14 the channel identifier for the
selected communication channel. The hand off request, the
RU channel data and/or the communication channel identifier
can be transmitted over the communication link and/or over a
control channel 22.

At process block 344, the base station 12 updates the BS
channel data structure 40 by updating the channel availability
field which is associated with the newly assigned communi-
cation channel. The channel availability field is updated to
show that the channel is now unavailable for use by another
remote unit 14.

At process block 346, the remote unit 14 contacts the base
station 12 on the newly assigned communication channel. At
process block 348, the remote unit 14 and base station 12
prepare for execution of the call on the assigned communica-
tion channel. The preparation can include known steps such
as synchronization of the remote unit 14 and base station 12.
At process block 350, execution of the call is switched from
the originally assigned communication channel to the newly
assigned communication channel.

At process block 352 the base station 12 updates the BS
channel data structure 40 to show that the previously assigned
channel is now available for use by another remote station.
The method terminates a end block 354.

Other embodiments, combinations and modifications of
this invention will occur readily to those of ordinary skill in
the art in view of these teachings. Therefore, this invention is
to be limited only by the following claims, which include all
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such embodiments and modifications when viewed in con-
junction with the above specification and accompanying
drawings.

What is claimed is:

1. A method of operating a communication system, com-
prising:

receiving remote unit channel data from a remote unit via

an air link, the remote unit channel data including data
about a first portion of communication channels on
which a call can be executed;

applying a channel selection method to the received remote

unit channel data to select a communication channel
from among the first portion of communication chan-
nels;

if the selection method successfully results in a channel

selection from among the first portion of communication
channels, executing the call on the selected communi-
cation channel selected from among the first portion of
communication channels;

if the selection method fails to result in a channel selection

from among the first portion of communication chan-
nels, transmitting a request to the remote unit for a
different version of remote unit channel data;

receiving the different version of the remote unit channel

data from a remote unit via the air link;

applying the channel selection method to the different ver-

sion of the remote unit channel data to select a commu-
nication channel; and

executing the call on the communication channel selected

using the different version of the remote unit channel
data.
2. The method of claim 1 wherein the first portion of the
communication channels are preferred communication chan-
nels.
3. The method of claim 1 wherein the different version of
the remote unit channel data is a different version of remote
unit channel data about the first portion of the communication
channels.
4. The method of claim 1 wherein the different version of
the remote unit channel data is remote unit channel data about
a portion of the communication channels other than the first
portion of the communication channels.
5. The method of claim 1 wherein the remote unit channel
data is transmitted to the base station over a control channel.
6. The method of claim 1 wherein the remote unit channel
data about the first portion of the communication channels
includes the strength of signals transmitted on the first portion
of communication channels.
7. A method of operating a base station in a wireless com-
munication system, the method comprising:
receiving remote unit channel data from a remote unit via
an air link, the remote unit channel data being generated
atthe remote unit and including data about a first portion
of communication channels between the remote unitand
the base station on which a call can be executed;

applying a channel selection method to the received remote
unit channel data to select a communication channel
from among the first portion of communication chan-
nels;

determining if the selection method successfully results in

a channel selection from among the first portion of com-
munication channels;

if the selection method successfully results in a channel

selection from among the first portion of communication
channels, transmitting a channel identifier associated
with the selected communication channel to the remote
unit before executing the call on the selected communi-
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cation channel, waiting for the remote unit to contact the
base station on the selected communication channel, and
executing the call on the selected communication chan-
nel; and

if the selection method fails to result in a channel selection

from among the first portion of communication chan-
nels, transmitting a request to the remote unit for a
different version of remote unit channel data,

receiving the different version of the remote unit channel

data from a remote unit via the air link,

applying the channel selection method to the different ver-

sion of the remote unit channel data to select the com-
munication channel,

transmitting a channel identifier associated with the com-

munication channel selected using the different version
of the remote unit channel data to the remote unit before
executing the call on the communication channel
selected using the different version of the remote unit
channel data,

waiting for the remote unit to contact the base station on the

communication channel selected using the different ver-
sion of the remote unit channel data, and

executing the call on the communication channel selected

using the different version of the remote unit channel
data.

8. The method of claim 7 wherein the different version of
the remote unit channel data is a different version of remote
unit channel data about the first portion of the communication
channels.

9. The method of claim 7 wherein the different version of
the remote unit channel data is remote unit channel data about
a portion of the communication channels other than the first
portion of the communication channels.

10. A method of operating a base station in a wireless
communication system, comprising:

executing a call with a remote unit on a first communica-

tion channel for at least a predetermined time interval;
determining whether the first communication channel has
become undesirable;
if the first communication channel has become undesir-
able, receiving a hand off request from the remote unit;

receiving remote unit channel data from a remote unit, the
remote unit channel data being generated at the remote
unit and including data about a plurality of communica-
tion channels between the remote unit and the base sta-
tion on which the executing call can be handed off;

applying a channel selection method to the received remote
unit channel data to select a hand off communication
channel from among the plurality of communication
channels;

determining if the selection method successfully results in

achannel selection from among the plurality of commu-
nication channels;

if the selection method successfully results in a channel

selection from among the plurality of communication
channels, transmitting to the remote unit a channel iden-
tifier associated with the selected hand off communica-
tion channel, and executing the hand off to continue
executing the call on the selected hand off communica-
tion channel; and

if the selection method fails to result in a channel selection

from among the plurality of communication channels,
transmitting a request to the remote unit for a different
version of remote unit channel data,

receiving the different version of the remote unit channel

data from a remote unit via the air link,



US 7,983,688 B2

15

applying the channel selection method to the different ver-
sion of the remote unit channel data to select the hand off
communication channel,

transmitting to the remote unit a channel identifier associ-

ated with the hand off communication channel selected
using the different version of the remote unit channel
data, and

executing the hand off to continue executing the call on the

hand off communication channel selected using the dif-
ferent version of the remote unit channel data.

11. The method of claim 10 wherein determining whether
the first communication channel has become undesirable
comprises determining whether a signal strength on first com-
munication channel has fallen below a threshold signal
strength.
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12. The, method of claim 10 wherein the remote unit chan-
nel data includes data about a first portion of the plurality of
communication channels designated as preferred communi-
cation channels.

13. The method of claim 10 wherein the different version of
the remote unit channel data is a different version of remote
unit channel data about the plurality of communication chan-
nels.

14. The method of claim 10 wherein the different version of
the remote unit channel data is remote unit channel data about
a portion of the communication channels other than the plu-
rality of communication channels.



